The purpose of this study is to investigate the impact of multiple iterations a 360 feedback process has on self-others' agreement, over versus under estimating, and performance. Such a study is needed because many of the prior studies on self-others' agreement have been limited to panel data and thus, interpretations regarding causality cannot be made. Both performance and self-others' agreement improved over the course of the study. How improvements in managerial skills and performance were impacted by self-others' agreement, and over versus under estimating was found to be complex. The implications for future research and practice are discussed.
A Long-Term Study of the Impact of a 360 Feedback Process on Self-Others' Agreement, and Performance One of the basic propositions underlying the use of any 360 feedback process is that the comparison of self-evaluations of skills to those by others will help individual managers see themselves as others see them and that this in turn will motivate them to improve their skills (e.g., Smither, London, Vasiliopoulos, Reilly, Millsap, & Salvemini, 1995; . In other words, do individual managers care enough about what others say to be motivated to improve? A corollary to this proposition is that the greater the improvement in selfother agreement, the greater the improvement in performance (Leslie & Fleenor, 1998; Smither, London, & Reilly, 2005) .
Neither the proposition nor the corollary has been widely investigated. The majority of the research that has been reviewed on 360 feedback has been based on what could be described as one-shot case studies Seifert, Yukl, & McDonald, 2003; Smither, London & Reilly, 2005) . In addition, the majority of the research that has been reviewed on selfother agreement has been based on what could be described as panel data (Coway & Huffcutt, 1997; Harris & Schaubroeck, 1988; Heidemeier & Moser, 2009; Mabe & West, 1982) .
Inferences in causality cannot be drawn from panel data. Thus, how changes in self-other agreement may have impacted changes in either skills or performance is largely unstudied, especially in studies using cross-sectional data.
Static correlations between self-other agreement and performance can readily be found in the literature (e.g. Bass & Yammarino, 1991; Atwater, Ostroff, Yammarino, & Fleenor, 1998; Atwater & Yammarino, 1992; Furnham & Stringfeld, 1994) . Other research, however, casts doubt on the ability of individuals to use that information for making change (Kruger & Dunning, 1999) or if that ability is widely held (Shipper & Dillard, 2000) . Thus, studies using research designs that address these issues are needed.
Other research can also cast doubt on self-other agreement as a singular measure (Shipper & Davy, 2002; Shipper & Dillard, 2000) . Much of the research on the static correlations cited in the previous paragraph is based on a single questionnaire of transformational leadership. Other research has found that questionnaire to measure a single dimension. In contrast, other researchers using a different questionnaire have found two or more dimensions of managerial skills (Shipper & Davy, 2002 , Shipper, Hoffman, & Rotondo, 2007 . In addition, in one study where self-other agreement was hypothesized and tested in a structural model, the researchers found support for two distinct factors -interactive skills and initiating skills (Shipper & Davy, 2002) . In addition, the researchers found a complex relationship between self and others' evaluations of skills and performance. First, self evaluations of interactive skills were found to have a positive direct association with others' evaluations of interactive skills, which had a positive association with employee attitudes, and which then had a positive association with performance. In addition, researchers hypothesized and found a significant negative direct relationship between self evaluations of interactive skills and performance. Second, self evaluations of initiating skills were found to have a positive direct association with others' evaluations of initiating skills, which had a positive association with employee attitudes and which then had a positive association with performance. In addition, researchers hypothesized a negative, but found a significant positive direct relationship between self evaluations of initiating skills and performance. The researchers explained this unexpected finding in that it may be socially desirable to report strong interactive skills, but less so to report strong initiating skills.
These complex relationships from a review of the literature do not appear to have been investigated further, but further study appears to be warranted.
Another set of issues that has been raised in some of the literature on self and others' evaluations is (1) does overestimating of skills have different impact than accurate estimating, (2) does underestimating of skills have different impact than accurate estimating, and (3) does overestimating of skills have different impact than underestimating? Some of the research on self and others' ratings focus on accuracy and do not treat overestimating differently than underestimating (e.g. Atwater, Wang, Smither, & Fleenor, 2009 ); while others have (Shipper & Davy, 2002; Vecchio & Anderson, 2009) . When overestimating and underestimating have been tested, the results suggest that their impact on performance may differ. Since all three conditions -overestimating, accurate estimation and underestimating -are possible and what research does exist on the three conditions suggests that there impact may be different, it would appear that additional research is warranted. For example, overestimating has been linked with the tendency for managers to derail in their careers (Shipper & Dillard, 2000) . Narcissism has been found to be associated with overestimating on leadership skills and also to have a negative relationship on performance (Resick, Whitman, Weingarden, & Hiller, 2009) . Managers who derail have been described in the literature as arrogant and abrasive (Lombardo & McCauley , 1988; McCall & Lombardo, 1983) . Thus, overestimating is expected to have a negative relationship on performance. Underestimating has not been as widely studied. In studies where underestimating was investigated it was found in one study to be associated with the ability to recover from derailment, whereas the overestimating was associated with continued derailment (Shipper & Dillard, 2000) ; but in another study underestimating was found to be associated with lower performance (Vecchio & Anderson, 2009 ). The first study was based on cross-sectional data, whereas the second study was based on panel data. In a third study where self-awareness of both interactive and controlling skills was studied using panel data, overall support for self-awareness to be associated with performance was found. The relationship was found, however, to be curvilinear in all three cultures studied (Shipper, Kincaid, Rotondo, & Hoffman, 2003) . Thus, additional research is needed to understand the impact of underestimating on performance.
To consolidate the issues discussed into testable hypotheses, five sets of hypotheses were generated. First, to test whether greater agreement across both sets of skills occurs over time between self and others' evaluations the following two hypotheses will be tested: H1a: The difference in absolute value between self and others' evaluations of interactive skills will decrease over multiple integrations of the 360 feedback process.
H1b: The difference in absolute value between self and others' evaluations of controlling skills will decrease over multiple integrations of the 360 feedback process.
Second, to test for whether overestimating or underestimating of interactive and controlling skills impacts changes in skills, respectively, the following two hypotheses will be tested:
H2a: Changes in interactive skills observed at time n+1 will be associated with overestimating versus underestimating of same skills at time n.
H2b: Changes in controlling skills observed at time n+1 will be associated with overestimating versus underestimating of same skills at time n.
Third, to test whether the absolute value of the difference between self and others' evaluations of interactive skills impacts the changes in skills, respectively, the following two hypotheses will be tested: H3a: Changes in interactive skills observed at time n+1 will be associated with the absolute difference between self and others' evaluations of the same skills at time n.
H3b: Changes in controlling skills observed at time n+1 will be associated with the absolute difference between self and others' evaluations of the same skills at time n.
Because the second and third set of hypotheses could be either competing or complementary hypotheses, they will be tested simultaneously.
Fourth, to test for whether overestimating or underestimating of interactive and controlling skills impacts changes in performance, the following two hypotheses will be tested:
H4a: Changes in performance observed at time n+1 will be associated with overestimating versus underestimating of interactive skills at time n.
H4b: Changes in performance observed at time n+1 are associated with overestimating versus underestimating of controlling skills at time n.
Fifth, to test whether the absolute value of the difference between self and others' evaluations of interactive skills impacts the changes in performance, the following two hypotheses will be tested: H5a: Changes in interactive skills observed at time n+1 are associated with the absolute difference between self and others' evaluations of the same skills at time n.
H5b: Changes in controlling skills observed at time n+1 are associated with the absolute difference between self and others' evaluations of the same skills at time n.
Because the fourth and fifth set of hypotheses could be also either competing or complementary hypotheses, they will be tested simultaneously too.
METHOD
This study was derived from a middle-level management development program that was tracked for approximately 15 years and incorporated action research. In other words, when evidence to suggest that adjustments were appropriate, they were made. The changes will be described in the discussion of this study.
Design
With five observations this field study can be viewed as a series of four pretest-posttest designs (Campbell & Stanley, 1963) . The data were gathered to monitor, evaluate and adjust the management development program as it occurred. Participants joined the program at different times. Early participants were considered a pilot group. Attrition of participants also occurred due to some people being promoted to senior positions, others leaving the firm, still others not continuing with the management development program, and direct reports, superiors, or managers not providing data.
Many of the research studies on 360 feedback included in the reviews referenced in the introduction of this paper have been from a single pretest-posttest design. For example, of the 14 studies included in the Seifert, Yukl, and McDonald's (2003) review, eight were of this preexperimental design. Any such study has the potential for multiple internal sources of invalidation (Campbell & Stanley, 1963) . Any one pretest-posttest study in this research also has the potential for the same internal sources of invalidation, but by incorporating four pretestposttests occurring at different times in different places the probability is reduced that systematic contamination will occur that would call the results into question.
Sample
The sample consists of 13,661 managers of a large multi-national technology-driven firm who participated in the 360 feedback process during the time frame of this study. The average age of the participants was 40 with an average length of service of 11 years when they first engaged in this study. Demographically, 25% of the participants were female and 75% male. The participants were 71% from the US and 29% from other countries.
Interventions
The 360 feedback process as defined by Shipper, Hoffman, and Rotondo (2007) was used as the intervention in this study. In brief, the 360 feedback process consists of (1) the collection of data from peers, superiors, direct reports, and self; (2) the reporting of that information to participants via a report; (3) follow-up training and support; (4) the recollection of the data from peers, superiors, direct reports, and self; and (5) the reporting of that information to participants via a report. This process was repeated four times during the study; thus, four interventions occurred.
The 360 instrument used to gather data in this study was The Survey of Management Practices (Wilson & Wilson, 1991) . It and a number of other 360 instruments were reviewed by an organizational task force and two were presented to the Chief Executive Officer (CEO) for final selection. The task force reviewed the instrument on face validity, comprehensive nature, and psychometric soundness. The CEO selected the instrument largely based on its face validity (Personal Communication, May 1990 ).
1
In this instrument evaluation of skills is assessed using 48 items which are broken down into multiple item scales. Direct reports of each manager rated the manager on each of these 1 To protect the anonymity of the company the individual interviewed is not identified.
scales. Both scale and item feedback were presented to each manager receiving more than five anonymous responses.
Both research prior to the beginning of the study and during it found the instrument to be psychometrically sound (Clark, Clark, & Campbell, 1992; Leslie & Fleenor, 1998; Morrison, McCall & DeVries, 1978; Rosti & Shipper, 1998; Shipper, 1995; Shipper & Davy, 2002; Shipper & White, 1999; Van Velsor & Leslie, 1991; Wilson, 1975 Wilson, , 1978 . These studies have examined the questionnaire and found its test/re-test reliability, internal consistency, interrater reliability, aggregation suitability, construct validity, and criterion validity to be acceptable. In addition, the questionnaire has been examined for stability across organizations and across cultures (Shipper, Kincaid, Rotondo, & Hoffman, 2003) . All of the scales within the instrument have been reported in prior studies to exceed Nunnally's (1978) criteria of .70 for reliability. Thus, the instrument had both face and psychometric validity.
Theoretically, the 360 intervention used in this study was drawn from Wilson's Task Cycle Theory, which is based on Tolman's (1932) learning theory and Bolles's (1972) updating of it (Wilson, O'Hare, & Shipper, 1990) . Prior research on the Wilson model has validated the skills and demonstrated their impact on managerial performance Shipper, 2004; Shipper, Kincaid, Rotondo, & Hoffman, 2003; Shipper, Hoffman & Rotondo, 2007) . One advantage of this model is that it presents the skills such as goal setting, planning and problem solving, coaching, conducting a performance appraisal, exercising control, and reinforcing performance in an integrated model.
Managers were given skills and performance feedback in the form of a report summarizing the data from superior, subordinates, self and peers. In the early years of the study this feedback was part of a five-day management retreat with colleagues from multiple work sites from around the world. In the half-day dedicated to the report, the focus was on how to interpret the report. After some research into the effectiveness of the program the five-day management retreat was reduced to a one-day in situ management workshop with the majority of managers from the same work site. In this workshop, the participants received a report and instructions on how to interpret it early in the day. During the middle of the day what resources were available to improve a specific skill, how to develop each skill, and what skill to focus on for the biggest payoff were discussed. By the end of the day the participants were encouraged to have developed a preliminary learning agenda. To further develop the learning agendas, each participant was encouraged to share the results with his/her superior, peers, and subordinates, and based on that input, to finalize his/her learning agenda. As part of the learning contract, participants were expected to experiment with different skills and techniques, to practice them, and to receive feedback from their subordinates and peers. The organization provided also additional skill training support from a variety of sources. The explicit use of learning contracts resulted from the use of action research during this study. Early in the program, some participants were observed to have made significant improvement and the converse was also true. Informal interviews were conducted to learn why this was occurring. From the interviews, it was thought that those who had developed learning contracts, even informally, were making progress, whereas those who did not may or may not have been. A survey was conducted to confirm the results of the interviews. The results were that 100% of the managers who had developed learning contracts had improved, whereas the same was not true for those who did not develop such (Personal communication, May 17, 1994) . Given that learning contracts are considered to be one of the most powerful tools for helping people to reprogram the neuropathways of even stroke victims, these findings should not be surprising (Law, 2004) .
To build trusting relationships, groups of managers from the same facility were organized into intact teams, asked to share problems and develop action plans to solve them. The use of intact teams of managers was initiated at some facilities. Intact teams consisted of all the managers in a facility participating in the 360 process together. As part of the action research model, statistical analysis was conducted on improvements made by participants in intact teams versus those not in such teams. The results suggested that those in intact teams were making statistically significantly (ρ≤.01) greater improvements than those not in such teams. This prompted the adoption of the one-day workshop described earlier as the normal way to deliver the feedback.
Members of the team who scored high on their skill profiles were asked to serve as mentors to others. These development activities are similar to those used in two of the four multilevel, pre-post studies identified by Seifert, Yukl, and McDonald (2003) as having shown significant improvements. Those two studies were reported in Wilson, O'Hare, and Shipper (1990) . Additional description of the training activities can be found in other studies (Shipper, Hoffman & Rotondo, 2007; .
After a period of time, the participant's skills and performance were assessed again to determine the level and impact of learning that had occurred. Each iteration of the 360 feedback process lasted approximately 18 months. The time lag on prior 360 studies has varied from three to 48 months, with an average lag of 13.4 months (Seifert, Yukl, & McDonald, 2003) . Because learning can be characterized as a permanent change in behavior, it may take significant time to develop improved managerial skills and for them to have observable impact on the manager's performance. Thus, a longer time period between assessments appears to be appropriate rather than a shorter one. In addition, Taylor, Russ-Eft, and Chan (2005) have called for studies that assess training effects for periods greater than one year out, something this study satisfies. This process parallels the Boyatzis self-directed learning model (Boyatzis, 1999; Goleman, Boyatzis, & McKee, 2002) . This model as it pertains to the 360 feedback process is portrayed in Figure 1 . The 360 feedback process as delineated is dynamic and iterative, providing for continuous feedback on skill use to allow for future changes in behaviors.
_____________________ Insert Figure 1 about here

Measures
As previously discussed, The Survey of Management Practices (Form LB) was used to collect data (Wilson & Wilson, 1991) . Reasons for its selection were also previously discussed.
Specific skills used in this study-interactive and controlling-were taken from prior research. These measures were developed through cluster analysis and have been found to be stable Shipper, 2004; Shipper, Kincaid, Rotondo, & Hoffman, 2003 ).
Cronbach's alphas for both self and others' evaluations of interactive skills exceeded .90.
Cronbach's alphas for both self and others' evaluations of controlling skills exceeded only .60.
The latter two reliability scores are considered low, but acceptable for exploratory research. Selfothers' evaluations are measured in two ways. First, self-others' evaluation is measured as the absolute difference between the evaluations of the direct reports for the measures of interactive and controlling skills and the self-reported evaluations of the same skills. Second, self-other's evaluation was measured by using an indicator variable -zero for underestimating and one for overestimating. Managers who evaluated their skills to be less than what their direct reports evaluated them to be were classified as under-estimators. Conversely, managers who evaluated their skills to be greater than what their direct reports evaluated them to be were classified as over-estimators. For statistical testing of Hypotheses 2 and 3, change scores were used for the dependent variable. The change score is simply the difference between the two scores as measured in the pre and post administration of the Survey of Management Practices for each of the four interventions and overall, t 1 to t 5 .
To assess managerial performance, four items were asked of the superiors when completing the Survey of Management Practices. A typical item asked was if the manager's group ‗‗works well.‖ Analysis of the scale found Cronbach's Alpha equal to .90. This measure was chosen as the criterion variable for Hypotheses 4 and 5 because it is representative of the fourth and ultimate level in Kirkpatrick's (1959) evaluation model. Kirkpatrick's model is recognized as one of the most influential assessments of development interventions (Smither, Houston, & McIntire, 1996) . For Hypotheses 4 and 5, the change score was used as the dependent variable for each of the four interventions.
Data Collection
Data for both the skills and the criterion variable were initially collected with paper instruments. As the study progressed, the data were collected electronically via the Internet.
Procedures were taken to protect the anonymity of the direct reports who responded by using a third party to collect data via mail in the early stages and by a secure server in the later stages of the study. The data and the individualized reports were considered to be the property of the participants and not the organization. The researcher was involved early in the process and was granted permission to publish aggregated results. The response rates of the managers (self, superiors and subordinates) were 99.7%, 84% and 63%, respectively.
Analysis
To report statistics on the data used in this study, Table 1 was constructed reporting the means, standard deviations and bivariate correlations for the variables. To test the overall effectiveness of the 360 feedback process, one-way analysis of variance was also performed using Duncan's multiple range tests to conduct multiple comparisons over performance evaluations reported for times 1 through 5. Without evidence of changes in performance, the results of the study could be called into question. To test Hypotheses 1 and 2, one-way analyses of variance were also performed using Duncan's multiple range tests to conduct multiple comparisons over the five observations of interactive and controlling skills.
_____________________
Insert Table 1 about here The correlations in Table 1 were used to test for multicollinearity among the variables.
No two variables had a variance inflation factor (VIF) greater than 1.33. Thus, since variables with VIF's less than 5 are considered to be unsusceptible to multicollinearity, regression analyses were used for testing Hypotheses 3 through 5 (O'Brian, 2007). Since it can be shown mathematically to be easier to improve lower skill or performance levels than higher, the skill or performance level at the beginning of the interventions was entered as a covariate as appropriate.
Results
The results of one-way analyses of variance were also performed using Duncan's multiple range tests to conduct multiple comparisons. They are reported in Table 2 . The results of the one-way analysis of variance for the superior reported performance and direct report observations of interactive and controlling skills were all highly statistically significant (ρ<.001).
In addition, performance steadily increased from t 1 to t 5 , whereas the absolute value of difference between self versus others' evaluations of both the managers' interactive and controlling skills steadily declined from t 1 to t 5 . Thus, support was found that the 360 feedback process significantly impacted the managers' performance and for H1a and H1b. _____________________ Insert Table 1 Hypotheses 2 and 3 are tested using regression. In the regression equations, the dependent variable is either change in interactive or controlling skills and the covariate, the initial level of interactive or controlling skill, respectively. The absolute difference in the self versus others' evaluations of skills and the over versus under estimating of skills are the independent variables. The tests are reported for all four interventions and overall. The results are in Table 2 .
As can be seen in Table 3 , all 10 equations are highly significant and the covariate in each equation is highly significant with a negative coefficient. The covariates explain the majority of the explained variance in each equation. Only in one of the 10 equations is the absolute difference in the self versus others' evaluations of skills significant. Only in one of the five equations on interactive skills is the over versus under indicator variable significant and then only marginally (ρ≤.10). In four of the five equations on controlling skills the over versus under indicator variable is significant (ρ≤.05).
_____________________ Insert Table 3 about here
As can be seen in Table 4 , nine equations are significant overall and in each of those equations the covariate is highly significant with eight having negative coefficients. The covariates explain the majority of the explained variance in each significant equation. Only in two of the ten equations is the over versus under indicator variable significant and then only marginally (ρ≤.10) -one on interactive skills and one on controlling skills. Again, only in one of the 10 equations is the absolute difference in the self versus others' evaluations of skills significant. In the 10 equations, seven of the changes in skills were significantly different -four interactive and three controlling. Two of the three significant coefficients for controlling skills were only at the marginal level (ρ≤.10). The betas for the first three pairs of equations were higher for interactive than controlling skills and only in the fourth pairing was controlling higher than interactive skills. In the fifth pairing, neither change in skills coefficient was significant so they are not compared.
_____________________ Insert Table 4 about here
Discussion
There can be little doubt that the effectiveness of the managers increase over the four iterations of the 360 feedback process in this study. This finding in the one-way analysis of variance on performance is consistent with findings on the use of the 360 feedback process in other studies (Rosti & Shipper, 1998; Shipper, 2009; Shipper & Neck 1990) . Some reviews cited earlier have not been supportive of the effectiveness of -360 feedback,‖ but the studies in those reviews did not contain steps three through five of the -360 feedback process‖ outlined earlier.
Whether or not those are included in the management development program may explain the difference in findings. Also, the changes appear to be meaningful in that managers who went through the program four times improved their effectiveness 10%.
The Duncan's multiple range tests to conduct multiple comparisons did indicate that changes did occur on all three criterion variables, but not after a single intervention with one exception. These findings could be attributed to skepticism on the part of the early participants and lack of effective follow-up. Initially, the 360 process was inserted into a week-long training program as described earlier. At that point, the participants may have viewed it as a one-shot program and not part of an ongoing process that was going to be examined, supported and held accountable by a succession of CEO's. As discussed earlier, both the way the training was delivered and the follow-up provided changed over the course of this study. Given these changes were based on observations and statistical testing, the follow-up activities may have been more important than the feedback. Other researchers have found also in control studies that follow-up interventions have greater impact than simply feedback (Rosti & Shipper, 1998 ).
The one exception in which change was found to occur after a single intervention was in the absolute values of self and others' evaluations of interactive skills. This change may have occurred because interactive skills are seen to be socially desirable, where controlling skills are not. In addition, it may take more time for changes in skills to impact changes in performance as evaluated by the managers' superiors than the 18 months between interventions. By the end of the study all three criterion variables in these analyses had made, however, significant changes in the expected directions. Expectations that a single intervention of the 360 feedback process will change established levels of performance or differences in evaluations of self and others' evaluations of skills may be unrealistic (Shipper, Hoffman, & Rotondo, 2007; Yukl & Lepsinger, 1995) . Studies in the other fields such as neuropsychology (Law, 2004) and learning disabilities (e.g., Tallal, Miller, Bedi, Byma, Wang, Nagarajan, Schreiner, Jenkins, & Merzenich, 1996; Vickery, Reynolds, & Cochran, 1987) would suggest that changing in-grained patterns of behavior and reasoning requires intensive training. Management scholars who incorporate neuropsychology into their understanding of management development would also agree that intensive training is needed to changed long-term patterns of managerial behavior (Boyatzis, 1999; Goleman, Boyatzis, & McKee, 2002) . These findings support those from reviews of 360 feedback that found little significant effects after a single intervention that simply provided feedback to participants Smither, London & Reilly, 2005) . If performance were so easily enhanced through such basic and short-term programs of management development, then becoming a high performing manager would not be so highly valued.
The results in Table 3 suggest that those who begin with low levels of interactive or controlling skills are more likely to make improvements than those who begin at high levels. In other words, the best predictor of future behavior is past behavior, and those with low initial levels of skills are more likely to make significant changes than those who begin with high levels. Given that it can be shown mathematically that greater change has to occur to make the same percentage increase at low and moderate initial levels, the results are not surprising. The results also suggest that overestimating controlling skills initially is a predictor of increases in controlling skills, whereas neither overestimating nor underestimating interactive skills is a predictor of increase in interactive skills. These findings may be so because those managers who are willing to admit to the use with controlling skills are more willing to improve them than those who do not admit. The social stigma associated to controlling skills may further explain these findings.
The results from Table 4 suggest that those managers who begin with low levels of performance are more likely to make improvements than those who begin at high levels. In other words, similar to predicting behavior, the best predictor of future performance is past performance, and those with low initial levels of performance are more likely to make significant changes than those who begin with high levels. The findings in Table 4 also suggest that to improve performance managers should first work on their interactive skills and only after improving those skills should they work on improving controlling skills. This finding is in congruence with advice derived from Task Cycle Theory (Wilson, 2003) , and with a study of skills of effective managers at different stages of their careers (Shipper & Dillard, 2000) . The last pair of equations in Table 4 suggests that in the long-term, improvement in managerial performance is possible regardless of the value of the self versus others' evaluation of skills early in the process and that both over and under estimators will improve equally in the long run.
Conclusions and Implications for Practice
Although this study focused on examining the relationships among self versus others' evaluation of skills, under versus overestimating, and improvement in skills and performance, the findings supported the use of a sustained 360 feedback process for effective management development (Shipper, 2009 ). This conclusion and implication are supported by the findings in other research (Seifert, Yukl, & McDonald, 2003) . Overall, the results suggest that managers do care about how others evaluate their skills and that they do adjust their self-evaluations to reduce the differences while at the same time working to improve their skills. In addition, the findings suggest that managers who are evaluated to have low skills will improve their skills even more than people with moderate or high skills. This may be true only under conditions, as in this study, where the participating managers are given follow-up support.
These findings are in agreement with studies on what it takes to make meaningful changes in other fields of human behavior (e.g., Law, 2004; Tallal, Miller, Bedi, Byma, Wang, Nagarajan, Schreiner, Jenkins, & Merzenich, 1996; Vickery, Reynolds, & Cochran, 1987) . To expect meaningful changes to occur simply from the process of feedback without providing additional assistance and a supportive environment is probably naïve at best.
There are also implications for executives wanting to improve the effectiveness of their managers. First, the chief executive officer's and other key executives' participation and active support are needed throughout the process. This cannot be demonstrated statistically, but it was one of the conditions that existed in the organization where this study occurred. Second, it is probably not going to happen based on one-shot participation in 360 feedback. In this application, the 360 feedback highlighted only what skills a manager needed to target for improvement based on the Managerial Task Cycle. The follow-up organizational support and efforts of the individual managers probably led to significant changes in effectiveness occurring.
Third, creating a supportive environment and activities at the local level will be more effective than centralized activities. This principle was demonstrated when the organization switched from management retreats to intact workshops and when managers were urged to work with their immediate subordinates to assist in improving. Fourth, meaningful change yields a competitive advantage. Improvements in the effectiveness of managers can yield improvements in productivity. Previously, this finding has been demonstrated monetarily (Shipper & Neck, 1994) .
Thus, a sustained 360 process can be a valuable business practice that leads to sustainable improvements in managerial effectiveness.
Limitations and Future Research
The results of this study should be considered in light of its limitations. There is the obvious limitation that this study was conducted in only one organization. The findings relative to the effectiveness of the 360 feedback process are supported in other pre-post studies (Rosti & Shipper, 1998; Shipper & Neck, 1990 ), but the findings on self-other agreement and over versus underestimating have not been studied widely if at all using pre-post data. Approximately 30% of the participants in this study are from outside the United States. Since cultures in other countries have been shown to have different impacts self and others' evaluations (Atwater, Wang, Smither, & Fleenor, 2009) , the findings in this study may underestimate the impact that difference in self and others' evaluations of skills and changes in these skills may have on performance in the United States. Also, other demographics such as age and gender were not accounted for in this study. Thus, the impact that difference in self and others' evaluations of skills and changes in these skills may have on performance could be further underestimated (Vecchio & Anderson, 2009) . Therefore, in future research on self-other agreement and over versus under estimation, culture and other demographic characteristics should be included in the study.
This study did not test for curvilinear relationships, although two studies have found such relationships between self-other agreement and over versus under estimation, and performance (Shipper, Kincaid, Rotondo, & Hoffman, 2003; Vecchio & Anderson, 2009) . If the relationships are curvilinear, using linear regression as done in this study would cause the effect sizes to be underestimated. Thus, future research may want to control for demographic characteristics as well as test for curvilinear relationships when investigating the issues raised in this research.
Furthermore, this study did not test simultaneously the impact of self-other agreement and over versus under estimation of interactive and controlling skills on performance. The only study found in which this was done used structural equation modeling (Shipper & Davy, 2002) .
Future research on the issues addressed in this study may want to use structural equation modeling using cross sectional data to provide additional evidence of the hypothesized cause and effect relationships.
One limitation of this field study is that the assignment to groups was not randomized as is expected in true experimental designs (Campbell & Stanley, 1963) . This condition is seldom met in long-term field studies because operating objectives of the organization could be disrupted by randomized assignment to experimental and control groups.
Another limitation of this study is that the experimental conditions changed overtime. As previously discussed, this research was carried out based on the action research model. Changes were made in the follow-up interventions based on observation and testing, as also previously discussed.
Another limitation that also needs to be recognized is that what occurred in this study may not be repeatable if the same instrument and supporting activities are not provided. First, the 360 instrument selected by the organization has been validated in multiple studies (e.g., Rosti & Shipper, 1998; Shipper, 1995; Shipper & Davy, 2002; Shipper & White, 1999) and recognized as one of the better 360 instruments (Leslie & Fleenor, 1998; Morrison, McCall & DeVries, 1978; Van Velsor & Leslie, 1991) . The validity and usefulness of feedback from some 360 instruments have to be questioned. In addition, a succession of corporate leaders was willing to invest their time and corporate resources into both the feedback process and the follow-up training over an extended period of time. Finally, the corporate culture may also partially account for the success of this 360 process in this study. It is one where openness, honesty, and constructive confrontation are explicitly recognized and reinforced. Future research that focuses on organizational variables such as leadership, and culture; and program characteristics such as instrumentation and follow-up support may lead to explaining why some 360 feedback processes seem to consistently yield results and others do not. Notes: ** Correlation is significant at the 0.01 level (2-tailed); * Correlation is significant at the 0.05 level (2-tailed); N/A Not Applicable. .437 4, 55 .000
Note: * ρ≤.10; ** ρ≤.05; ***ρ≤.01; **** ρ≤.001; NS Non-Significant
